Exploring sites on mitochondrial ATPase for catalysis, regulation, and inhibition.
Evidence is presented that mitochondrial ATPase has two types of sites that bind adenine nucleotides. The catalytic site, C, binds the substrates ATP, GTP, or ITP and the inhibitor guanylyl imidodiphosphate (GMP-PNP). A second type of site, R, binds ATP, ADP, adenylyl imidodiphosphate (AMP-PNP), and the chromium complexes of ATP or ADP. All of these substances binding to the R site inhibit the hydrolysis of ATP in a competitive manner; their inhibition of hydrolysis of ITP and GTP is noncompetitive. GMP-PNP inhibits oxidative phosphorylation in submitochondrial particles but AMP-PNP does not. The localization on mitochondrial membranes of sites for the binding of various antibiotics that inhibit oxidative phosphorylation is discussed.